INTRODUCTION
In this paper we show how the concentration compactness method of P. L. Lions, in combination with other geometrical and analytical estimates, can be used to establish stability results for harmonic maps and wave maps under weak convergence. The idea is that, due to the determinant structure of the equation (in a suitable gauge), one can pass to the limit in the nonlinearity, up to an additional singular term. One can then show that the singular term is supported on a set that is small enough in order not to affect the validity of the (weak) limit equation. A posteriori it turns out that the singular term in fact vanishes. This strategy is closely related to capacity methods (see e.g. Frehse's review [10] ). Beginning with the work of Di Perna and Majda similar ideas have also been successfully applied to the two-dimensional Euler equation and related equations (see [1] , [7] , [20] , [32] ).
To illustrate this idea we first give drastically shortened proofs of results by Bethuel on the convergence of Palais-Smale sequences for the harmonic map functional on two dimensional domains and on limits of almost Hsurfaces. Our main result is that the weak limit of (smooth) wave maps on (1+2) dimensional Minkowski space is a wave map. This was first proved in [12] . The proof given here does not require a detailed analysis of the "concentration set" and some of the finer regularity and interpolation estimates in [12] .
In the following N denotes a compact, smooth k-dimensional manifold which we may assume to be isometrically embedded into some The equivalence of various possible notions of weakly harmonic maps is discussed in the appendix. [21] for an approach by a viscous approximation (previously employed for homogeneous targets by Zhou [33] see also [34] ) and [23] for finite-difference approximations. In dimensions m > 2 Shatah [25] had established the existence of weak solutions to the Cauchy problem for wave maps u : R x -~ N for such data if the target manifold N is a sphere. The proof, which uses a penalization technique, depends crucially on the symmetry of This result has been recently generalized by Freire [11] and Zhou [33] (3.29) and Theorem 3.4 the product defines a continuous map from BMO x (~I~ )2 into the dual of By density we may thus assume and work with the pointwise, rather than the distributional, definition of the product.
Step 2 (Reduction to g = h = 0). -Let gn = gn -g, hn ---h'z _ h. Then Vol. 15 In view of (3.21) and (3.18) Dfn is bounded in L2 and Therefore the first term on the right hand side of (3.31) converges to f M(Dg, Dh) in distributions, while the last two converge to zero by (3.30) .
To determine v we may thus assume from now on
Step 3. -(v is a Radon measure).
Let p E C1 (T3). By the Sobolev embedding theorem and (3.34) one has g~n -~ 0 in LP(T3) for p 6. We may further assume (for a subsequence)
Thus by (3.33) and Theorem 3.4 It follows that v is a Radon measure and v is absolutely continuous with respect to ~c.
Step 4. -(support of v).
Let p E C2(T3). As in Step 3
To proceed we replace c.p fn by a term whose BMO norm is more easily estimated. Let f n be the weak solution of 
